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keting efficiency, diversify farmer income, and strengthen the institutional 
and policy environment. STCP, which is managed by the International Insti-
tute of  Tropical Agriculture (IITA), provides a framework for collaboration 
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governments, NGOs, research institutes, and development investors.
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generate wealth from agriculture. IITA is an international non-profit R4D 
organization since 1967, governed by a Board of  Trustees, and supported 
primarily by the CGIAR.
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1Cocoa intensification  
Introduction
Cocoa intensification is a term used to describe a new vision of  the cocoa 
investment whereby the crop is grown with the objective of  increasing pro-
ductivity while at the same time ensuring sustainability by protecting the 
environment. To intensify cocoa production farmers will need to change in 
the following ways:
• See cocoa farming as a business, an activity that must be profitable
• Stop growing cocoa if  they cannot do so profitably and sustainably
• Plant improved materials (hybrids cocoa)
• Use approved inputs (fertilizer, fungicide, insecticide) at recommended 
dosages
• Follow best management practices (for example, land preparation, plant-
ing requirements, pruning, weeding, fermentation etc.)
To intensify their farms, farmers need to make conscious efforts to rehabili-
tate old and non-producing farms and/or establish new cocoa farms using 
best practices. The planting, replanting and diversification curriculum helps 
to improve farmers’ knowledge and skills in order to carry out the necessary 
best practices in revamping old farms and/or starting new ones. The cur-
riculum helps to train farmers on 24 field exercises in 20 sessions over a 10 
month period from March to December.
 
2The FLG approach
The PRD curriculum uses the farmer learning group (FLG) approach to 
train farmers. In the past 2 decades, various group-based training methods 
and tools have been developed to improve farmers’ productivity. Methods 
such as farmer participatory research, farmer field schools (FFS) and the 
training and visit (T&V) system were designed to achieve specific training 
objectives. For example, the intensive season long FFS approach is designed 
to train farmers on ecological principles and to improve their observational 
and decision making skills with regard to knowledge intensive technologies 
and practices. Demonstrations on the other hand are an effective tool for 
training farmers on specific skills and practices. 
The farmer learning group (FLG) approach, as described in this document, 
is a structured group based learning approach designed to teach farmers 
specific skills and practices using demonstrations, field exercises and discus-
sion as the key training and learning tools.  
A FLG consists of  20-30 farmers who meet regularly in a field (demonstra-
tion plot) led by a trained facilitator who follows the PRD curriculum. The 
key characteristics of  the FLG are:
• Technically competent facilitators who can lead group activities and fa-
cilitate learning.
• Hands on learning whereby farmers learn and practice implementing 
skills and best practices 
• Flexible,  interactive, non-lecture demonstrations and practical field exer-
cises conducted on one or several learning fields
FLG places strong emphasis on discussion and debate which allows farmers 
to become aware of  misconceptions and the limitations of  certain existing 
practices and how improved practices and knowledge can boost productivity.
3Training procedure
The idea behind PRD is to use field exercises to improve farmers’ knowl-
edge and skills on how to establish a new cocoa farm or rejuvenate an old 
one. To do this the curriculum requires the trainer to divide the technical 
bulletins in the curriculum into five parts with each component correspond-
ing to specific exercises. The components are situational analysis, site selec-
tion, planting material acquisition and seedling production, field preparation 
and planting, and plant diversification as represented in diagram 1 below:
Diagram 1: Schematic representation of PRD training
Planting, replanting & diversification
Situational 
analysis
Site section
Planting 
materials + 
other inputs
Field 
preparation
diversification
Cocoa 
intensification
Inputs
Output
The five components serve as inputs driving planting, replanting and diver-
sification in addition to agro-chemicals and credit in order to facilitate cocoa 
farm intensification (output).  The trainer needs to use the topics in the 
technical bulletins to explain the five components and use the exercises to 
demonstrate the practical aspects of  the technical bulletins. 
4Components and exercises 
1. Situational analysis:
Exercises are: understanding cocoa intensification, deciding which cocoa 
trees to rehabilitate or eliminate, making decision about where to replant 
cocoa 
2. Site selection:
Exercises are: soil characterization
3. Planting materials and seedling production:
Exercises are: collecting, processing and storing local tree seeds for sowing, 
preparing to start a nursery, sowing cocoa in poly bags, effect of  poly bag size 
on seedling survival, sowing on nursery beds, and monitoring of  nurseries
4. Field preparation and planting:
Exercises are: lining, pegging and holing, importance of  spacing, importance 
of  shade for young cocoa trees, planting plantain and cassava as temporary 
shade for cocoa, preparing to plant non-cocoa trees in cocoa farms, planting 
cocoa in the field
5. Plant diversification:
Exercises are: identifying tree diversification options, selecting desirable 
non-cocoa trees for cocoa cultivation, selecting and promoting trees are al-
ready growing in the cocoa farms, developing a farm map for making deci-
sions about tree planting, killing undesirable trees in a cocoa farm, formation 
and structural pruning, pruning forest trees in cocoa farm, know your rights 
regarding ownership of  forest trees
5Farmer Learning Groups and  
Farmer Field Schools
While the FLG shares some similarities with FFS, there are important meth-
odological differences between the two approaches as summarized in Table 1.
Table 1: Characteristics of farmer learning groups and classical farmer 
field schools
Activities Farmer learning group Farmer field schools
Training objectives
Improve farmer skills and 
adoption of  recommended/
best practices
Improve farmer knowledge, 
observational and decision 
making skills 
Frequency of meeting As needed Regularly (weekly or biweekly)
Training cycle As needed Season long
Emphasis on agro-ecological 
principles
Low High
Learning location
Single or multiple learning 
plots at different stages of 
development with no control
FFS plot divided into experi-
mental and control plot
Emphasis on experimentation 
and data collection
Low High
Training tools
Demonstration and field 
exercises
Agro-ecosystem analysis, 
discovery learning exercises 
and field exercises 
Emphasis on farmer empower-
ment
Medium-Low High
It is anticipated that FLGs should meet every two weeks or when necessary 
weekly, according to the activities being carried out. FLG activities are con-
ducted in the field on three learning plots:
1. A nursery site (large enough for at least 24 seedlings for training purpos-
es or more if  participants want to raise their own seedlings)
2. Site for new establishment (clear an area large enough to plant 24 trees)
3. A mature plantation (trees 7 years of  age and above; this can be the FFS 
FP plot or another farm)
After the training ends, the newly planted site should be maintained as a 
demonstration plot for other farmers to appreciate the value of  applying 
recommended practices. You may need to find other farms with specific 
conditions for some exercises (e.g. pruning, collecting tree seed).
Criteria for selecting the learning plots
• Proximity to the central meeting place and/or FFS plots
• Ownership by a group member
• Agreement of  the farm owner
• Nursery site: must be near a reliable water source and near the plot 
where the trees will be planted
• Site for new establishment: Should be near the nursery site, in a place where 
many people pass; owner should be willing to continue managing the farm 
to demonstrate recommended practices after the end of  the training
6
7Training modules
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rt
M
o
d
u
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 5
: K
ill
in
g
 u
n
d
es
ir
ab
le
 t
re
es
 in
 a
 c
o
co
a 
fa
rm
Le
ar
n
in
g
 o
b
je
ct
iv
es
/o
u
tc
o
m
es
A
t 
th
e 
en
d 
of
 t
hi
s 
m
od
ul
e,
 p
ar
tic
ip
an
ts
 s
ho
ul
d 
be
 a
bl
e 
to
:
• 
  G
ra
du
al
ly
 e
lim
in
at
e 
un
w
an
te
d 
sh
ad
e 
tr
ee
s 
in
 c
oc
oa
 f
ar
m
s
Ti
m
e
4 
h
o
u
rs
C
o
n
te
n
t
M
et
h
o
d
s
To
o
ls
D
efi
n
it
io
n
 o
f 
u
n
w
an
te
d
 t
re
es
 in
 c
o
co
a 
(1
 h
o
u
r)
• 
M
ea
ni
ng
 o
f 
un
w
an
te
d 
tr
ee
s
• 
Im
po
rt
an
ce
 o
f 
un
w
an
te
d 
tr
ee
s
Im
p
o
rt
an
ce
 o
f 
g
ra
d
u
al
 k
ill
in
g
 o
f 
u
n
w
an
te
d
 t
re
es
 (
1 
h
o
u
r)
• 
Re
cy
cl
in
g 
of
 n
ut
rie
nt
• 
G
ra
du
al
 r
ed
uc
tio
n 
of
 s
ha
de
 c
ov
er
• 
M
ec
ha
ni
ca
l d
am
ag
e
• 
Ec
os
ys
te
m
 f
un
ct
io
ns
• 
Fi
re
w
oo
d
R
o
u
ti
n
e 
ki
lli
n
g
 o
f 
u
n
d
es
ir
ab
le
 t
re
es
 (
2 
h
o
u
r)
• 
D
es
cr
ip
tio
n 
of
 m
et
ho
d 
fo
r 
ki
lli
ng
 t
re
es
• 
M
en
tio
ni
ng
 a
nd
 e
xp
la
in
in
g 
ite
m
s 
to
 b
e 
us
ed
 a
nd
 h
ow
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
e
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
e
 D
is
cu
ss
io
n
D
is
cu
ss
io
n
D
is
cu
ss
io
ns
D
is
cu
ss
io
ns
D
is
cu
ss
io
ns
D
em
on
st
ra
tio
n,
 e
xe
rc
is
e
D
em
on
st
ra
tio
n,
 e
xe
rc
is
e
Fl
ip
 c
ha
rt
, f
ac
ili
ta
to
r’s
 m
an
ua
l/
ha
nd
ou
ts
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
  Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
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 6
: P
re
p
ar
in
g
 t
o
 s
ta
rt
 a
 c
o
co
a 
n
u
rs
er
y
Le
ar
n
in
g
 o
b
je
ct
iv
es
/o
u
tc
o
m
es
A
t 
th
e 
en
d 
of
 t
hi
s 
m
od
ul
e,
 p
ar
tic
ip
an
ts
 s
ho
ul
d 
be
 a
bl
e 
to
:
• 
  s
el
ec
t 
a 
su
ita
bl
e 
si
te
 f
or
 a
 n
ur
se
ry
• 
  u
nd
er
st
an
d 
th
e 
di
ff
er
en
ce
 b
et
w
ee
n 
hy
br
id
 a
nd
 t
ra
di
tio
na
l c
oc
oa
 
va
rie
tie
s
• 
  u
nd
er
st
an
d 
th
e 
es
se
nc
e 
of
 o
bt
ai
ni
ng
 h
yb
rid
 p
la
nt
in
g 
m
at
er
ia
l f
ro
m
 
a 
ce
rt
ifi
ed
 s
ee
d 
so
ur
ce
Ti
m
e
5 
h
o
u
rs
C
o
n
te
n
t
M
et
h
o
d
s
To
o
ls
Fa
ct
o
rs
 t
o
 c
o
n
si
d
er
 in
 n
u
rs
er
y 
si
te
 s
el
ec
ti
o
n
  (
4 
h
o
u
r)
Lo
ca
ti
o
n
:
• 
fla
t 
su
rf
ac
e
• 
pr
ox
im
ity
 t
o 
re
lia
bl
e 
so
ur
ce
 o
f 
w
at
er
• 
Ea
sy
 a
cc
es
si
bi
lit
y 
 t
o 
op
er
at
or
   
• 
G
oo
d 
dr
ai
na
ge
M
an
ag
em
en
t:
• 
Fe
nc
e 
pr
ov
is
io
n
• 
Sh
ad
e 
pr
ov
is
io
n
• 
C
on
di
tio
ns
 n
ee
de
d 
fo
r 
nu
rs
er
y
• 
C
on
st
ru
ct
in
g 
nu
rs
er
y 
be
d
Th
e 
es
se
n
ce
 o
f 
h
yb
ri
d
 c
o
co
a 
p
o
d
 a
s 
p
la
n
ti
n
g
 m
at
er
ia
l  
(1
 h
o
u
r)
• 
D
iff
er
en
ce
 b
et
w
ee
n 
hy
br
id
 a
nd
 t
ra
di
tio
na
l v
ar
ie
tie
s
• 
Re
as
on
s 
fo
r 
no
t 
so
w
in
g 
se
ed
s 
fr
om
 p
la
nt
ed
 h
yb
rid
 m
at
er
ia
ls
• 
Id
en
tif
yi
ng
 h
yb
rid
 s
ou
rc
es
 f
or
 f
ar
m
er
s
• 
H
ow
 m
an
y 
se
ed
 p
er
 p
od
 a
nd
 h
ow
 m
an
y 
se
ed
s 
ne
ed
ed
 p
er
 
he
ct
ar
e 
of
 la
nd
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
e
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
e
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
e
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n
D
is
cu
ss
io
n,
 fi
el
d 
ex
er
ci
se
s
D
is
cu
ss
io
n,
 fi
el
d 
ex
er
ci
se
s
D
is
cu
ss
io
n,
 fi
el
d 
ex
er
ci
se
s
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
e
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
e
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
e
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
e
Fl
ip
 c
ha
rt
, f
ac
ili
ta
to
r’s
 m
an
ua
l/
ha
nd
ou
ts
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
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 7
: U
si
n
g
 im
p
ro
ve
d
 p
la
n
ti
n
g
 m
at
er
ia
ls
Le
ar
n
in
g
 o
b
je
ct
iv
es
/o
u
tc
o
m
es
A
t 
th
e 
en
d 
of
 t
hi
s 
m
od
ul
e,
 p
ar
tic
ip
an
ts
 s
ho
ul
d 
be
 a
bl
e 
to
:
• 
  U
nd
er
st
an
d 
th
e 
va
lu
e 
of
 o
bt
ai
ni
ng
 p
la
nt
in
g 
m
at
er
ia
ls
 f
ro
m
 a
p-
pr
ov
ed
 s
ou
rc
es
 a
nd
 t
he
 r
is
k 
of
 s
ow
in
g 
se
ed
s 
fr
om
 p
od
s 
ha
rv
es
te
d 
on
 f
ar
m
• 
 D
iff
er
en
tia
te
 b
et
w
ee
n 
go
od
 a
nd
 b
ad
 c
oc
oa
 p
od
s
Ti
m
e
5 
h
o
u
rs
C
o
n
te
n
t
M
et
h
o
d
s
To
o
ls
W
h
er
e 
to
 o
b
ta
in
 im
p
ro
ve
d
 p
la
n
ti
n
g
 m
at
er
ia
ls
 (
30
 m
in
u
te
s)
 
 Fa
ct
o
rs
 t
o
 c
o
n
si
d
er
 b
ef
o
re
 g
et
ti
n
g
 c
o
co
a 
p
o
d
s 
 (
30
 m
in
u
te
s)
 
 H
o
w
 t
o
 p
re
p
ar
e 
se
ed
s 
b
ef
o
re
 s
o
w
in
g
  (
1h
o
u
r)
• 
D
iff
er
en
ce
 b
et
w
ee
n 
hy
br
id
 a
nd
 t
ra
di
tio
na
l v
ar
ie
tie
s
• 
Re
as
on
s 
fo
r 
no
t 
so
w
in
g 
se
ed
s 
fr
om
 p
la
nt
ed
 h
yb
rid
 m
at
er
ia
ls
• 
Id
en
tif
yi
ng
 h
yb
rid
 s
ou
rc
es
 f
or
 f
ar
m
er
s
• 
H
ow
 m
an
y 
se
ed
 p
er
 p
od
 a
nd
 h
ow
 m
an
y 
se
ed
s 
ne
ed
ed
 p
er
 
he
ct
ar
e 
of
 la
nd
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
e
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
e
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
e
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n
D
is
cu
ss
io
n,
 fi
el
d 
ex
er
ci
se
s
D
is
cu
ss
io
n,
 fi
el
d 
ex
er
ci
se
s
D
is
cu
ss
io
n,
 fi
el
d 
ex
er
ci
se
s
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
e
Fl
ip
 c
ha
rt
, f
ac
ili
ta
to
r’s
 m
an
ua
l/
ha
nd
ou
ts
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
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 8
: U
n
d
er
st
an
d
in
g
 g
ra
ft
in
g
Le
ar
n
in
g
 o
b
je
ct
iv
es
/o
u
tc
o
m
es
A
t 
th
e 
en
d 
of
 t
hi
s 
m
od
ul
e,
 p
ar
tic
ip
an
ts
 s
ho
ul
d 
be
 a
bl
e 
to
:
• 
  U
nd
er
st
an
d 
th
e 
es
se
nc
e 
of
 g
ra
ft
in
g 
• 
K
no
w
 t
he
 v
ar
io
us
 t
ec
hn
iq
ue
s 
in
 g
ra
ft
in
g
Ti
m
e
5 
h
o
u
rs
C
o
n
te
n
t
M
et
h
o
d
s
To
o
ls
D
efi
n
e 
g
ra
ft
in
g
 a
n
d
 e
xp
la
in
 t
h
e 
va
ri
o
u
s 
te
rn
s 
 (
1 
h
o
u
r)
• 
 R
oo
ts
to
ck
 
• 
 S
ci
on
   
 
• 
 B
ud
 w
oo
ds
 D
es
cr
ib
e 
an
d
 d
em
o
n
st
ra
te
 t
h
e 
va
ri
o
u
s 
g
ra
ft
in
g
 t
ec
h
n
iq
u
es
 (
2 
h
o
u
rs
)
• 
 W
hi
p 
gr
af
t 
• 
 C
le
ft
 g
ra
ft
• 
 B
ar
k 
gr
af
t 
• 
 S
id
e 
gr
af
t
 
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
e
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
e
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
e
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n
D
is
cu
ss
io
n,
 fi
el
d 
ex
er
ci
se
s
D
is
cu
ss
io
n,
 fi
el
d 
ex
er
ci
se
s
D
is
cu
ss
io
n,
 fi
el
d 
ex
er
ci
se
s
Fl
ip
 c
ha
rt
, f
ac
ili
ta
to
r’s
 m
an
ua
l/
ha
nd
ou
ts
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
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 9
: S
o
w
in
g
 c
o
co
a 
in
 p
o
ly
 b
ag
s
Le
ar
n
in
g
 o
b
je
ct
iv
es
/o
u
tc
o
m
es
A
t 
th
e 
en
d 
of
 t
hi
s 
m
od
ul
e,
 p
ar
tic
ip
an
ts
 s
ho
ul
d 
be
 a
bl
e 
to
:
• 
  D
et
er
m
in
e 
go
od
 s
oi
l f
or
 fi
lli
ng
 p
ol
y 
ba
gs
 in
 n
ur
se
rie
s
• 
  U
nd
er
st
an
d 
th
e 
im
pl
ic
at
io
ns
 o
f 
so
w
in
g 
po
ly
 b
ag
s,
 o
n 
se
ed
 b
ed
 a
nd
 
pl
an
tin
g 
at
 s
ta
ke
Ti
m
e
5 
h
o
u
rs
C
o
n
te
n
t
M
et
h
o
d
s
To
o
ls
Im
p
o
rt
an
ce
 o
f 
fe
rt
ile
 s
o
il 
(b
la
ck
 s
o
il)
 (
1 
h
o
u
r)
• 
D
is
tin
gu
is
h 
be
tw
ee
n 
sa
nd
y 
so
il 
an
d 
lo
am
y 
so
il
• 
D
es
cr
ib
e 
ho
w
 t
o 
ob
ta
in
 f
er
til
e 
so
il
O
p
ti
o
n
s 
fo
r 
so
w
in
g
 s
ee
d
s 
 (
1 
h
o
u
rs
)
• 
So
w
in
g 
se
ed
s 
in
 p
ol
y 
ba
gs
• 
So
w
in
g 
se
ed
s 
on
 s
ee
d 
be
ds
• 
Pl
an
tin
g 
at
 s
ta
ke
 
So
w
in
g
 in
 p
o
ly
 b
ag
s 
 (
1 
h
o
u
r)
• 
Pr
ep
ar
in
g 
th
e 
po
ly
 b
ag
• 
Fi
lli
ng
 t
he
 p
ol
y 
ba
g
• 
Pu
tt
in
g 
in
 t
he
 s
ee
d 
in
 t
he
 s
oi
l
• 
Po
ly
 b
ag
 a
rr
an
ge
m
en
t
• 
W
at
er
in
g 
re
gi
m
e
So
w
in
g
 o
n
 n
u
rs
er
y 
b
ed
(1
 h
o
u
r)
• 
A
dv
an
ta
ge
s 
an
d 
di
sa
dv
an
ta
ge
s 
So
w
in
g
 a
t 
st
ak
e 
(1
 h
o
u
rs
) 
• 
A
dv
an
ta
ge
 a
nd
 d
is
ad
va
nt
ag
e
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n
D
is
cu
ss
io
n,
 p
re
se
nt
at
io
n
D
is
cu
ss
io
ns
, p
re
se
nt
at
io
n 
Fl
ip
 c
ha
rt
, f
ac
ili
ta
to
r’s
 m
an
ua
l/
ha
nd
ou
ts
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
 
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
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rt
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M
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d
u
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 1
0:
 T
h
e 
ef
fe
ct
s 
o
f 
p
o
ly
 b
ag
 s
iz
e 
o
n
 s
ee
d
lin
g
 s
u
rv
iv
al
Le
ar
n
in
g
 o
b
je
ct
iv
es
/o
u
tc
o
m
es
A
t 
th
e 
en
d 
of
 t
hi
s 
m
od
ul
e,
 p
ar
tic
ip
an
ts
 s
ho
ul
d 
be
 a
bl
e 
to
:
• 
  D
et
er
m
in
e 
th
e 
ad
va
nt
ag
es
 o
f 
us
in
g 
po
ly
 b
ag
 a
nd
 t
he
 e
ff
ec
ts
 o
f 
sm
al
l b
ag
s 
on
 s
ee
d-
lin
g 
su
rv
iv
al
 r
at
e
Ti
m
e
2 
h
o
u
rs
C
o
n
te
n
t
M
et
h
o
d
s
To
o
ls
Im
p
o
rt
an
ce
 o
f 
p
o
ly
 b
ag
s 
si
ze
 (
2 
h
o
u
r)
• 
D
is
cu
ss
 t
he
 e
ss
en
ce
 o
f 
vo
lu
m
e 
an
d 
it’
s 
im
-
pa
ct
 o
n 
ro
ot
 f
or
m
at
io
n
• 
D
is
cu
ss
 t
he
 m
in
im
um
 p
er
io
d 
of
 s
ee
dl
in
gs
 in
 
th
e 
nu
rs
er
y
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 fi
el
d 
ex
er
ci
se
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 fi
el
d 
ex
er
ci
se
s
Fl
ip
 c
ha
rt
, f
ac
ili
ta
to
r’s
 m
an
ua
l/h
an
do
ut
s
Fl
ip
 c
ha
rt
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1:
 M
o
n
it
o
ri
n
g
 a
 c
o
co
a 
n
u
rs
er
y
Le
ar
n
in
g
 o
b
je
ct
iv
es
/o
u
tc
o
m
es
A
t 
th
e 
en
d 
of
 t
hi
s 
m
od
ul
e,
 p
ar
tic
ip
an
ts
 s
ho
ul
d 
be
 a
bl
e 
to
:
• 
  U
nd
er
ta
ke
 n
ur
se
ry
 m
an
ag
em
en
t 
ro
ut
in
es
 p
ro
pe
rly
 
Ti
m
e
4 
h
o
u
rs
W
at
er
in
g
 r
eg
im
es
 (
1 
h
o
u
r)
• 
D
is
cu
ss
 d
ai
ly
 w
at
er
in
g 
re
gi
m
es
 in
 r
el
at
io
n 
to
 a
ge
 
of
 s
ee
dl
in
gs
G
er
m
in
at
io
n
 a
n
d
 s
ee
d
lin
g
 s
u
rv
iv
al
 (
1 
h
o
u
rs
)
• 
Ex
pl
ai
n 
ge
rm
in
at
io
n 
pe
rc
en
ta
ge
• 
Ex
pl
ai
n 
se
ed
lin
g 
su
rv
iv
al
 r
at
e
• 
Ex
pl
ai
n 
se
ed
lin
g 
es
ta
bl
is
hm
en
t 
ra
te
 
Im
p
o
rt
an
ce
 o
f 
w
ee
d
s,
 in
se
ct
s 
an
d
 d
is
ea
se
s 
in
 
n
u
rs
er
ie
s 
(1
 h
o
u
r)
• 
D
am
ag
e 
by
 w
ee
ds
 a
nd
 r
em
ed
y
• 
D
am
ag
e 
by
 in
se
ct
s 
an
d 
re
m
ed
y
• 
D
am
ag
e 
by
 d
is
ea
se
s 
an
d 
re
m
ed
y
D
u
ti
es
 o
f 
n
u
rs
er
y 
o
p
er
at
o
r 
(1
h
o
u
rs
)
• 
Ex
pl
ai
n 
th
e 
im
po
rt
an
ce
 o
f 
nu
rs
er
y 
op
er
at
or
• 
D
es
cr
ib
e 
th
e 
du
tie
s 
of
 a
 n
ur
se
ry
 o
pe
ra
to
r 
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
e 
Pr
es
en
ta
tio
n,
 D
is
cu
ss
io
n,
 e
xe
rc
is
e
Pr
es
en
ta
tio
n,
 D
is
cu
ss
io
n,
 e
xe
rc
is
e
  Pr
es
en
ta
tio
n,
 D
is
cu
ss
io
n,
 e
xe
rc
is
e
Pr
es
en
ta
tio
n,
 D
is
cu
ss
io
n,
 e
xe
rc
is
e
Pr
es
en
ta
tio
n,
 D
is
cu
ss
io
n,
 e
xe
rc
is
e
Pr
es
en
ta
tio
n,
 D
is
cu
ss
io
n
Pr
es
en
ta
tio
n,
 D
is
cu
ss
io
n
Fl
ip
 c
ha
rt
, h
an
do
ut
s
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
 Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
 
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
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2:
 P
la
n
ti
n
g
 p
la
n
ta
in
 a
n
d
 c
as
sa
va
 a
s 
te
m
p
o
ra
ry
 s
h
ad
e 
fo
r 
co
co
a
Le
ar
n
in
g
 o
b
je
ct
iv
es
/o
u
tc
o
m
es
A
t 
th
e 
en
d 
of
 t
hi
s 
m
od
ul
e,
 p
ar
tic
ip
an
ts
 s
ho
ul
d 
be
 a
bl
e 
to
:
• 
  E
xp
la
in
 t
he
 im
po
rt
an
ce
 o
f 
te
m
po
ra
ry
 s
ha
de
 f
or
 c
oc
oa
• 
  U
nd
er
st
an
d 
th
e 
cl
ea
ni
ng
 p
ro
ce
ss
 o
f 
pl
an
ta
in
 a
nd
 c
as
sa
va
• 
  P
la
nt
 b
es
t 
va
rie
tie
s 
of
 p
la
nt
ai
n 
an
d 
ca
ss
av
a 
pr
op
er
ly
 in
 c
oc
oa
 f
ar
m
s
Ti
m
e
4 
h
o
u
rs
C
o
n
te
n
t
M
et
h
o
d
s
To
o
ls
C
o
n
ce
p
t 
o
f 
te
m
p
o
ra
ry
 s
h
ad
e 
in
 c
o
co
a 
ag
ro
fo
re
st
ry
 (
1 
h
o
u
r)
• 
D
efi
ne
 t
he
 c
ha
ra
ct
er
is
tic
s 
of
 s
ha
de
 c
ro
ps
 o
r 
tr
ee
 
• 
Ex
pl
ai
n 
th
e 
ro
le
 o
f 
fo
od
 c
ro
ps
 a
s 
sh
ad
e 
fo
r 
co
co
a 
Tr
ea
ti
n
g
 p
la
n
ta
in
 a
n
d
 c
as
sa
va
 p
la
n
ti
n
g
 m
at
er
ia
ls
 (
2 
h
o
u
rs
)
• 
So
ur
ce
s 
of
 p
la
nt
ai
n 
an
d 
ca
ss
av
a 
va
rie
tie
s
• 
H
ot
 w
at
er
 t
re
at
m
en
t 
fo
r 
pl
an
ta
in
• 
W
ar
m
 w
at
er
 t
re
at
m
en
t 
fo
r 
ca
ss
av
a 
Fo
o
d
 c
ro
p
 s
p
ac
in
g
 (
1 
h
o
u
r)
• 
Pl
an
ta
in
  
• 
C
as
sa
va
  
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
es
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
es
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
  
fie
ld
 e
xe
rc
is
es
D
is
cu
ss
io
n,
 fi
el
d 
ex
er
ci
se
D
is
cu
ss
io
n,
 fi
el
d 
ex
er
ci
se
Fl
ip
 c
ha
rt
, f
ac
ili
ta
to
r’s
 m
an
ua
l/
ha
nd
ou
ts
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
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M
o
d
u
le
 1
3:
 S
o
il 
C
o
n
se
rv
at
io
n
Le
ar
n
in
g
 o
b
je
ct
iv
es
/o
u
tc
o
m
es
A
t 
th
e 
en
d 
of
 t
hi
s 
m
od
ul
e,
 p
ar
tic
ip
an
ts
 s
ho
ul
d 
be
 a
bl
e 
to
:
• 
  U
nd
er
st
an
d 
th
e 
ef
fe
ct
 o
f 
so
il 
er
os
io
n
• 
U
nd
er
st
an
d 
an
d 
ap
pl
y 
m
ul
ch
• 
M
ak
e 
an
d 
ut
ili
ze
 c
om
po
st
Ti
m
e
2 
h
o
u
rs
C
o
n
te
n
t
M
et
h
o
d
s
To
o
ls
D
es
cr
ib
e 
so
il 
er
o
si
o
n
 (
1 
h
o
u
r)
• 
C
au
se
s 
an
d 
ef
fe
ct
s
• 
H
ow
 t
o 
pr
ev
en
t 
so
il 
er
os
io
n 
D
es
cr
ib
e 
m
u
lc
h
in
g
  (
1 
h
o
u
r)
• 
 A
dv
an
ta
ge
s 
an
d 
di
sa
dv
an
ta
ge
s 
of
 m
ul
ch
in
g
• 
 H
ow
 t
o 
ap
pl
y 
m
ul
ch
 D
em
o
n
st
ra
te
 h
o
w
 t
o
 m
ak
e 
co
m
p
o
st
 (
1 
h
o
u
r)
 
 
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
es
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
es
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 fi
el
d 
ex
er
ci
se
s
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 fi
el
d 
ex
er
ci
se
s
Fl
ip
 c
ha
rt
, f
ac
ili
ta
to
r’s
 m
an
ua
l/h
an
do
ut
s
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
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M
o
d
u
le
 1
4:
 T
h
e 
im
p
o
rt
an
ce
 o
f 
sp
ac
in
g
Le
ar
n
in
g
 o
b
je
ct
iv
es
/o
u
tc
o
m
es
A
t 
th
e 
en
d 
of
 t
hi
s 
m
od
ul
e,
 p
ar
tic
ip
an
ts
 s
ho
ul
d 
be
 a
bl
e 
to
:
• 
  U
nd
er
st
an
d 
th
e 
co
nc
ep
t 
of
 c
om
pe
tit
io
n 
be
tw
ee
n 
co
co
a 
tr
ee
s 
an
d 
th
e 
im
po
rt
an
ce
 
of
 s
pa
ci
ng
Ti
m
e
2 
h
o
u
rs
C
o
n
te
n
t
M
et
h
o
d
s
To
o
ls
C
o
n
ce
p
t 
o
f 
co
m
p
et
it
io
n
 (
1 
h
o
u
r)
• 
Ex
pl
ai
n 
co
m
pe
tit
io
n
• 
Pr
ov
id
e 
ex
am
pl
es
Im
p
o
rt
an
ce
 o
f 
sp
ac
in
g
  (
1 
h
o
u
rs
)
• 
A
dv
an
ta
ge
s 
an
d 
di
sa
dv
an
ta
ge
s 
of
 s
pa
ci
ng
 
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
es
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
es
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 fi
el
d 
ex
er
ci
se
s
Fl
ip
 c
ha
rt
, f
ac
ili
ta
to
r’s
 m
an
ua
l/h
an
do
ut
s
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
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M
o
d
u
le
 1
5:
 T
h
e 
im
p
o
rt
an
ce
 o
f 
sh
ad
e 
fo
r 
yo
u
n
g
 c
o
co
a 
tr
ee
s
Le
ar
n
in
g
 o
b
je
ct
iv
es
/o
u
tc
o
m
es
A
t 
th
e 
en
d 
of
 t
hi
s 
m
od
ul
e,
 p
ar
tic
ip
an
ts
 s
ho
ul
d 
be
 a
bl
e 
to
:
• 
  O
bs
er
ve
 t
he
 e
ff
ec
ts
 o
f 
to
o 
m
uc
h 
su
ns
hi
ne
 o
n 
yo
un
g 
co
co
a 
tr
ee
s
• 
  U
nd
er
st
an
d 
th
e 
re
la
tio
ns
hi
p 
be
tw
ee
n 
sh
ad
e 
an
d 
bl
ac
k 
po
d 
• 
  U
nd
er
st
an
d 
th
e 
re
la
tio
ns
hi
p 
be
tw
ee
n 
to
o 
m
uc
h 
lig
ht
 a
nd
 m
iri
ds
Ti
m
e
3 
h
o
u
rs
C
o
n
te
n
t
M
et
h
o
d
s
To
o
ls
S
ha
de
 fo
r 
co
co
a 
(2
 h
ou
r)
• 
D
efi
ne
 t
em
po
ra
ry
 s
ha
de
 a
nd
 g
iv
e 
ex
am
pl
es
• 
D
efi
ne
 p
er
m
an
en
t 
sh
ad
e 
an
d 
gi
ve
 e
xa
m
pl
es
• 
Ef
fe
ct
 o
f 
sh
ad
e 
on
 c
oc
oa
Im
po
rt
an
ce
 o
f s
ha
de
 (1
 h
ou
rs
)
• 
Sh
ad
e 
an
d 
m
iri
ds
• 
Sh
ad
e 
an
d 
bl
ac
k 
po
d 
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
es
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
es
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n
Fl
ip
 c
ha
rt
, f
ac
ili
ta
to
r’s
 m
an
ua
l/h
an
do
ut
s
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
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M
o
d
u
le
 1
6:
 L
in
in
g
, p
eg
g
in
g
 a
n
d
 h
o
lin
g
Le
ar
n
in
g
 o
b
je
ct
iv
es
/o
u
tc
o
m
es
A
t 
th
e 
en
d 
of
 t
hi
s 
m
od
ul
e,
 p
ar
tic
ip
an
ts
 s
ho
ul
d 
be
 a
bl
e 
to
:
• 
  M
ak
e 
pl
an
tin
g 
ro
w
s 
at
 t
he
 r
ec
om
m
en
de
d 
sp
ac
in
g
Ti
m
e
3 
h
o
u
rs
C
o
n
te
n
t
M
et
h
o
d
s
To
o
ls
R
ec
o
m
m
en
d
ed
 s
p
ac
in
g
 f
o
r 
co
co
a,
 f
o
o
d
 c
ro
p
s 
an
d
 o
th
er
 t
re
es
 (
1 
h
o
u
r)
• 
Ex
pl
ai
n 
th
e 
im
po
rt
an
ce
 o
f 
re
co
m
m
en
de
d 
sp
ac
in
g 
fo
r 
va
rio
us
 c
ro
ps
• 
Pr
ov
id
e 
th
e 
re
co
m
m
en
de
d 
sp
ac
in
g 
fo
r 
va
ri-
ou
s 
cr
op
s
Pl
an
ti
n
g
 d
is
ta
n
ce
 (
2 
h
o
u
rs
)
• 
D
es
cr
ib
e 
th
e 
pr
oc
es
s 
of
 li
ni
ng
 a
nd
 p
eg
gi
ng
• 
D
es
cr
ib
e 
ho
lin
g 
an
d 
its
 im
po
rt
an
ce
• 
D
em
on
st
ra
te
 li
ni
ng
, p
eg
gi
ng
 a
nd
 h
ol
in
g 
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
es
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
es
D
is
cu
ss
io
n,
 fi
el
d 
ex
er
ci
se
D
is
cu
ss
io
n,
 fi
el
d 
ex
er
ci
se
Fl
ip
 c
ha
rt
, f
ac
ili
ta
to
r’s
 m
an
ua
l/h
an
do
ut
s
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
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M
o
d
u
le
 1
7:
 P
la
n
ti
n
g
 c
o
co
a 
in
 t
h
e 
fi
el
d
Le
ar
n
in
g
 o
b
je
ct
iv
es
/o
u
tc
o
m
es
A
t 
th
e 
en
d 
of
 t
hi
s 
m
od
ul
e,
 p
ar
tic
ip
an
ts
 s
ho
ul
d 
be
 a
bl
e 
to
:
• 
  P
la
nt
 c
oc
oa
 c
or
re
ct
ly
 
Ti
m
e
2 
h
o
u
rs
C
o
n
te
n
t
M
et
h
o
d
s
To
o
ls
Pr
io
r 
to
 p
la
n
ti
n
g
 r
o
u
ti
n
e 
 (
2 
h
o
u
r)
• 
Id
en
tif
y 
an
d 
di
sc
us
s 
th
e 
ac
tiv
iti
es
 t
o 
be
 c
on
-
du
ct
ed
 b
ef
or
e 
pl
an
tin
g 
co
co
a 
in
 t
he
 fi
el
d 
on
 
th
e 
da
y 
of
 p
la
nt
in
g
• 
D
em
on
st
ra
te
 t
he
 p
la
nt
in
g 
pr
oc
ed
ur
e
• 
Ex
pl
ai
n 
th
e 
pl
an
tin
g 
pr
oc
es
s 
  
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
  fi
el
d 
ex
er
ci
se
s
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
  fi
el
d 
ex
er
ci
se
s
Fl
ip
 c
ha
rt
, f
ac
ili
ta
to
r’s
 m
an
ua
l/h
an
do
ut
s
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
 
26
M
o
d
u
le
 1
8:
 F
o
rm
at
io
n
 a
n
d
 s
tr
u
ct
u
ra
l p
ru
n
in
g
Le
ar
n
in
g
 o
b
je
ct
iv
es
/o
u
tc
o
m
es
A
t 
th
e 
en
d 
of
 t
hi
s 
m
od
ul
e,
 p
ar
tic
ip
an
ts
 s
ho
ul
d 
be
 a
bl
e 
to
:
• 
  U
nd
er
st
an
d 
th
e 
di
ff
er
en
t 
ty
pe
s 
of
 p
ru
ni
ng
 a
nd
 t
he
ir 
im
po
rt
an
ce
• 
  P
er
fo
rm
 f
or
m
at
io
n 
an
d 
st
ru
ct
ur
al
 p
ru
ni
ng
Ti
m
e
3 
h
o
u
rs
C
o
n
te
n
t
M
et
h
o
d
s
To
o
ls
Pr
u
n
in
g
  (
1 
h
o
u
r)
• 
D
efi
ne
 p
ru
ni
ng
 
• 
D
es
cr
ib
e 
fo
rm
at
io
n,
 c
hu
po
n 
(s
id
e 
sh
oo
ts
) 
an
d 
st
ru
ct
ur
al
 p
ru
ni
ng
 
• 
Ex
pl
ai
n 
th
e 
pu
rp
os
e 
of
 e
ac
h 
of
 t
he
 p
ru
ni
ng
 
m
et
ho
ds
 m
en
tio
ne
d 
ab
ov
e
Im
p
o
rt
an
ce
 o
f 
p
ru
n
in
g
 (
2 
h
o
u
rs
)
• 
Ex
pl
ai
n 
th
e 
im
po
rt
an
ce
 o
f 
ea
ch
 o
f 
th
e 
pr
un
-
in
g 
m
et
ho
ds
 m
en
tio
ne
d
• 
D
em
on
st
ra
te
 t
he
 v
ar
io
us
 p
ru
ni
ng
 m
et
ho
ds
 
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 fi
el
d 
ex
er
ci
se
s
Pr
es
en
ta
tio
n,
 F
ie
ld
 e
xe
rc
is
e
Fl
ip
 c
ha
rt
, f
ac
ili
ta
to
r’s
 m
an
ua
l/h
an
do
ut
s
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
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M
o
d
u
le
 1
9:
 Id
en
ti
fy
 t
re
e 
d
iv
er
si
fi
ca
ti
o
n
 o
p
ti
o
n
s
Le
ar
n
in
g
 o
b
je
ct
iv
es
/o
u
tc
o
m
es
A
t 
th
e 
en
d 
of
 t
hi
s 
m
od
ul
e,
 p
ar
tic
ip
an
ts
 s
ho
ul
d 
be
 a
bl
e 
to
:
• 
  S
ys
te
m
at
ic
al
ly
 d
ec
id
e 
on
 w
hi
ch
 t
re
es
 t
he
y 
sh
ou
ld
 p
la
nt
 o
n 
th
ei
r 
co
co
a 
fa
rm
s
• 
  B
e 
aw
ar
e 
of
 t
he
 e
nv
iro
nm
en
ta
l a
nd
 e
co
no
m
ic
 is
su
es
 t
he
y 
ne
ed
 t
o 
co
ns
id
er
 w
he
n 
m
ak
in
g 
th
e 
de
ci
si
on
s 
ab
ou
t 
w
hi
ch
 t
re
es
 t
o 
pl
an
t 
on
 c
oc
oa
 f
ar
m
s 
Ti
m
e
3 
h
o
u
rs
C
o
n
te
n
t
M
et
h
o
d
s
To
o
ls
Tr
ee
 d
iv
er
si
fi
ca
ti
o
n
 in
  c
o
co
a 
(1
 h
o
u
r)
• 
D
efi
ne
 t
re
e 
di
ve
rs
ifi
ca
tio
n 
in
 c
oc
oa
 
• 
Ex
pl
ai
n 
te
rm
s 
in
 t
he
 d
iv
er
si
fic
at
io
n 
pr
oc
es
s
D
if
fe
re
n
t 
o
p
ti
o
n
s 
fo
r 
d
iv
er
si
fi
ca
ti
o
n
 (
2 
h
o
u
rs
)
• 
Fo
od
 c
ro
ps
• 
Fr
ui
t 
cr
op
s
• 
Ti
m
be
r 
• 
D
es
cr
ib
e 
th
e 
st
ag
es
 o
f 
ea
ch
 d
iv
er
si
fic
at
io
n 
op
tio
n 
an
d 
its
 im
po
rt
an
ce
 
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 fi
el
d 
ex
er
ci
se
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n,
 e
xe
rc
is
es
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n
Pr
es
en
ta
tio
n,
 d
is
cu
ss
io
n
Fl
ip
 c
ha
rt
, f
ac
ili
ta
to
r’s
 m
an
ua
l/h
an
do
ut
s
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
Fl
ip
 c
ha
rt
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M
o
d
u
le
 2
0:
 S
el
ec
ti
n
g
 d
es
ir
ab
le
 n
o
n
-c
o
co
a 
tr
ee
s 
fo
r 
co
co
a 
cu
lt
iv
at
io
n
Le
ar
n
in
g
 o
b
je
ct
iv
es
/o
u
tc
o
m
es
A
t 
th
e 
en
d 
of
 t
he
 m
od
ul
e,
 p
ar
tic
ip
an
ts
 s
ho
ul
d 
be
 a
bl
e 
to
:
• 
  D
em
on
st
ra
te
 g
oo
d 
un
de
rs
ta
nd
in
g 
of
 w
ha
t 
a 
de
si
ra
bl
e 
fo
re
st
 t
re
e 
is
 
• 
  I
de
nt
ify
 a
t 
le
as
t 
10
 m
os
t 
de
si
ra
bl
e 
at
tr
ib
ut
es
 o
f 
a 
fo
re
st
 t
re
e 
fo
r 
co
co
a 
cu
lti
va
tio
n
• 
  I
de
nt
ify
 a
t 
le
as
t 
10
 in
di
ge
no
us
 f
or
es
t 
tr
ee
s 
th
at
 h
av
e 
de
si
ra
bl
e 
at
tr
ib
ut
es
 f
or
  
cu
lti
va
tio
n 
w
ith
 c
oc
oa
• 
  C
re
at
e 
an
d 
ap
pl
y 
a 
de
ci
si
on
-s
up
po
rt
 t
oo
l f
or
 s
el
ec
tin
g 
de
si
ra
bl
e 
fo
re
st
 t
re
es
 f
or
  
co
co
a 
cu
lti
va
tio
n
Ti
m
e
4 
h
o
u
rs
C
o
n
te
n
t
M
et
h
o
d
s
To
o
ls
A
s 
ap
p
ro
p
ri
at
e 
fo
r 
th
e 
tr
ai
n
in
g
, e
xp
la
in
 t
h
e 
fo
llo
w
in
g
 t
er
m
in
o
lo
g
ie
s 
n
ec
es
sa
ry
 t
o
 c
re
at
e 
th
e 
d
ec
is
io
n
-s
u
p
p
o
rt
 t
o
o
l: 
• 
D
es
ira
bl
e 
at
tr
ib
ut
es
• 
N
um
er
ic
al
 r
at
in
g 
sy
st
em
• 
M
at
rix
• 
Te
m
po
ra
ry
 s
ha
de
• 
Pe
rm
an
en
t 
sh
ad
e
• 
Sh
ad
e 
qu
al
ity
• 
M
oi
st
ur
e
• 
So
il 
fe
rt
ili
ty
• 
W
ee
d 
su
pp
re
ss
io
n
• 
M
ec
ha
ni
ca
l d
am
ag
e
• 
W
in
d 
br
ea
k
• 
G
oo
d 
ae
ra
tio
n
• 
G
oo
d 
tim
be
r 
va
lu
e
• 
G
oo
d 
no
n-
tim
be
r 
fo
re
st
 p
ro
du
ct
 v
al
ue
• 
A
lte
rn
at
iv
e 
ho
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Annex - Schedule for PRD in FLG training
Month Sessions
March
(3 sessions)
Understanding cocoa intensification
Making the decision about where to replant
Deciding which trees to rehabilitate or eliminate
April
(3 sessions)
Soil characterization
Lining and pegging and digging planting holes
Hot water treatment; Planting food crops
May
(2 sessions)
Identifying tree diversification options
Selecting desirable and undesirable shade trees
June
(3 sessions)
Farm diversification map
Planting Shade trees/Planting cocoa (simulation training)
July
(1  session)
Formation pruning, Structural pruning
August
(2 sessions)
Promoting natural tree regeneration of desirable trees
Killing unwanted shade trees
September
(2 sessions)
Starting a nursery (construction of shed/fence, filling poly bags, constructing 
nursery beds)
October
(2 sessions)
Experiment with poly bag size 
Knowing your rights to timber ownership
Sowing on nursery beds, Planting in poly bags
November
( 1 session)
Nursery monitoring
December
( 1 session)
Collecting and processing tree seed
Total number of sessions                           20
The proposed schedule for cocoa ICPM and PRD to be implemented is 
shown in the diagram below:
March April May June July Aug Sept Oct Nov Dec
ICPM
PRD
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Note: After December, facilitators are required to monitor seedlings in the 
nurseries until they are transplanted into the field. Countries should define 
modalities for activities after December.
Materials needed for training
Required
Flip chart stand
Flip chart paper
Boards (5)
Markers of several colours
Knife
Poly bags (7”x10” or 8 cm x 25 cm)
Cocoa pods
Measuring tapes
Shovels/spades
Rakes
Pick axes/mattocks
Wheelbarrows
Nylon ropes
Air-tight containers
Small plastic bags
Two 20-30 m ropes
4 baskets, containers or paper bags
Scale
Notebooks and pens for each participant
Pegs
Calculator
Sample of a Mirid or picture/illustration
Paint for marking trees
Documents
Sample of a farm map
Timber regulations
Pod count chart
Optional
Illustration or photograph of properly pruned cocoa tree
Things that farmers should provide
Watering can
Machetes
Mat
Ladder
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Using this manual for cocoa  
certification training
Many companies purchasing cocoa in West Africa and people who eat 
chocolate products in developed countries are concerned about the effects 
of  cocoa production on cocoa farmers, their communities and the environ-
ment. They want to make sure that cocoa farmers are receiving higher in-
comes and have a good living standard. One way to make sure this happens 
is to provide cocoa farmers who produce cocoa following certain require-
ments such as good agricultural practices, responsible labour practices etc 
with a certificate. Cocoa farmers and communities that receive this certifi-
cate can then get a higher price for their cocoa from buyers. To receive a 
certificate, farmers must meet all the requirements established by certifica-
tion bodies. There are currently several cocoa certification systems or stand-
ards such as UTZ Certified (www.utzcertified.org), FairTrade International 
(www.fairtrade.net) and Rainforest Alliance (www.rainforest-alliance.org). 
Topics covered by most cocoa certification codes include:
Good agricultural practices
• Good agricultural practices and post-harvest handling
• Cocoa farm maintenance
• Soil management and fertilization
• Integrated pest management
Social issues 
• No forced and child labor
• Payment of  minimum wage
• Transparent and accountable group management
• Equal opportunities for men and women
• No discrimination, respectful treatment of  workers
• Access to health care
• Access to education
• Good relations with the community
• Good living conditions
• Health and safety training
• Safe and healthy working conditions
• Accident and emergency procedures
Environmental issues
• Responsible use of  agrochemicals
• Biodiversity protection and strengthening
• Prevention of  soil erosion
• Protection of  water sources
• No deforestation of  primary forest; 
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• Use of  shade trees
• Protection of  endangered species
• Conservation plan for natural habitat
• Minimized environmental pollution, waste management
(Adapted and modified from UTZ Certified Code of  Conduct for Cocoa-
Summary)
Many of  the training exercises covered in this and other manuals in the 
STCP Good Agricultural Practices series address the requirements of  cer-
tification standards. Topics not addressed by the STCP manuals include la-
bour practices, gender equality, group management, access to education and 
health care. Using the UTZ code as an example, the following table shows 
which training exercises correspond to specific control points
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Certification codes and STCP protocols
UTZ control points STCP protocols
1.A COCOA FARM ESTABLISHMENT AND REHABILITATION
1.A.1 
Suitable planting and grafting material is 
used
Using improved planting materials
Understanding grafting
Collecting, processing and storing local tree seeds 
for sowing
Preparing to start a nursery
Sowing cocoa in poly bags
Effect of poly bag sizes on seedling survival
Sowing on nursery beds
Monitoring of nurseries
1.B COCOA FARM MAINTENANCE
1.B.1 
The producer performs good cultural con-
trol within the cocoa farm 
Formation pruning
Sanitary pruning 
Deciding which cocoa trees to rehabilitate
Importance of shade for young cocoa trees
Preparing to plant non-cocoa trees in cocoa farms
Planting plantain and cassava as temporary shade 
for cocoa
Planting cocoa in the field
Lining, pegging and holing 
Importance of spacing
1. C   SOIL MANAGEMENT AND FERTILIZATION
1.C.1 
The producer uses natural techniques to 
maintain and optimize soil fertility and 
structure
Soil conservation
Soil characterization
Understanding cocoa intensification
Making a decision about where to replant cocoa
3. NATURAL RESOURCES AND BIODIVERSITY
3.A.1 
The producer uses techniques to prevent 
soil erosion
Soil conservation
3.C.1 
The producer maintains shade trees on the 
farm to enhance biodiversity and as
protection against weather risk
Identifying tree diversification options
Selecting desirable non-cocoa trees for cocoa 
cultivation
Selecting and promoting trees that are already 
growing in the cocoa farm
Developing a farm map
Planting non-cocoa trees in cocoa
Knowing your rights regarding ownership of for-
est trees
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To intensify their farms, farmers need to make conscious efforts to rehabilitate 
old and non-producing farms and/or establish new cocoa farms using best 
practices. The planting, replanting and diversification curriculum helps to 
improve farmers’ knowledge and skills in order to carry out the necessary best 
practices in revamping old farms and/or starting new ones. The curriculum 
helps to train farmers on 24 field exercises in 20 sessions over a 10 month 
period from March to December
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